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1. Introduction. - The study of semiconductors and devices using the SEM has received very considerable attention to the present time. The attractions are obvious : the SEM provides a non-destructive, contactless and rapid method of examining material and devices and is ideal for uses rariging from basic studies to trouble-shooting in production lines. At present semiconductor SEM studies have exploited two specific modes of operation : the conduction mode, and the cathodoluminescence mode and the present paper discusses some aspects of each of these modes used in semiconductor and device studies in Bangor. The work in Bangor has been primarily concerned with the bulk-effect GaAs Gunn device, and therefore junction devices are not discussed.
2. Conduction mode : beam-induced conductivity.
The conduction-mode covers three variants : the specimen-current, the charge-collection, and the beam-induced conductivity modes. The specimencurrent provides little information that is not already present in the emissive signal, and is generally used for atomic number contrast with some loss of topographic information. The charge-collection mode is used where built-in junction fields are present in the specimen and is the subject of a separate paper by Bresse [1] . The beam-induced conductivity mode is capable of examining both material and devices when no built-in fields are present, provided only that the region to be examined is between two ohmic contacts. The latter mode is the only one of these three which is discussed in some detail in this section. For the annular geometry device, the strip model is modified by a pseudo two-dimensional approach [3] . Computed curves of the video signal AI are shown in figure 4 for Lp = 0.01 ao, where ao is the outer radius, and ai = 0.33 ao, where ai is t he interna radius of the annulus, and shows a geometric contrast effect. Supporting experimental results for both these predictions have been published elsewhere [3] .
From the curves in figures 2 and 3 it is possible to estimate the magnitude of diffusion field and diffusion length, by examining the change of video signal with applied bias. This provides an approximate method, which is correct to within an order of magnitude. In the above discussion the effect of surface recombination velocity has been neglected and indeed the one-dimensional model does not allow for these effects. Munakata [4] Outside the beam-spot region, high recombination regions will also show up, though less markedly, when they are in beam-induced conductivity regions. Figure 5 shows a set of micrographs where these affects . have been noted. Figure 5, a) figure 2 .
Other studies on similar layers show the effect of beam penetration. The two micrographs of a device (similar to that in 5, b)) shown in figure 6 were taken under low-field conditions with beam voltages at 3.5 kV and 10 kV respectively, where the penetration range is approximately 0.2 gm and 0.9 gm respectively when calculated by the Archard model [3] . Note the large number of black spots in 6, b) indicating that these are probably inhomogeneities at the interface of the substrate and the epitaxial layer. The 
